Physical techniques for the study of exocytosis in isolated cells.
Membrane traffic is an important aspect of cell biology which implies shuttle vesicles and multiple binding/fusion events. In spite of rapid progress at the biochemical level, the mechanism of fusion is still not understood. A detailed physical description of the phenomenon is possible at the level of the plasma membrane where secretory vesicles fuse with the cell membrane, a process known as exocytosis. This process is specially active in neurons (release of neurotransmitter) and in endocrine cells (release of hormones), where exocytosis is tightly regulated. Among the biophysical techniques developed, cell membrane capacitance measurements by the technique of patch-clamp and amperometry of the oxidizable secretory products have resulted in interesting information. These techniques have described the initial fusion pore, its fluctuations, the efflux of material through the pore and its irreversible expansion. Optical techniques, using bioluminescent and fluorescent probes are also in progress. For instance, the dye FM 1-43 binds to but is not translocated through biological membranes and it has been used to measure membrane surface, as done by capacitance measurement. Evanescent wave fluorescence microscopy has been recently introduced to analyse the behaviour of secretory granules in the vicinity of the plasma membrane.